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氏藻（Proschkinia sp.）可生长于盐度高于 120‰的水域。 
2） 测定了 21 株硅藻的生物量及粗脂含量，包括 14 株新分离的藻株和 7 株实验
室藻种库已保存的藻株。筛选结果表明粗脂含量超过细胞干重 20%的有 15 株，其中
美丽曲壳藻（Achnanthes amoena）和普氏藻（Proschkinia sp.）的粗脂含量超过细胞
干重的 40%，分别为 48.61%和 41.42%。综合考虑生物量、粗脂含量以及生产成本等























延长。藻细胞在 5% CO2 浓度下生长最为迅速，且在该条件下培养六天的细胞粗脂含
量最高，可达 31%（干重）。 
5） 建立了以 Nile red 染色法为基础的能源硅藻筛选体系，并探究了染色效果的
可靠性。确定染色条件为：以终浓度为 1 μg·mL-1 的 Nile red 试剂，在黑暗孵育 10 min




















Due to the exhaustion of fossil fuel and the global warming problems, clean and 
renewable energy is imminently demanded. As the third-generation biofuel feedstocks, 
microalgae have got more and more attention because of their shorter growth period, 
carbon dioxide fixation and no competition with arable land.  
Diatoms are a group of unicellular eukaryotic microalgae which can fix carbon 
dioxide via photosynthesis. They are one of the more productive and ecologically 
successful classes of algae, being responsible for approximately 40% of marine primary 
productivity, and fix as much carbon dioxide as all the rainforests of the world combined. 
In addition, diatoms could inhabit in a variety of environmental conditions. Their species 
diversity are huge, and the kinds of cultivation condition are multiple. The main form of 
energy storage in diatoms is neutral lipids, which are the best feedstocks for biodiesel in 
the light of the easy conversion by transesterification. Moreover, the diatom-specific 
nanoscale-level siliceous cell wall can be manufactured into high-value materials and 
microdevices that are superior to current products, such as semiconductors, biosensors, 
solar cells and batteries, which other groups of microalgae are unable to achieve. Therefore, 
diatoms are significant for their potential as biofuel production. 
In this study, we screened suitable bioenergy-algae on the basis of diatoms, and 
investigated the cultivation conditions for lipid accumulation, the main results showed as 
follows: 
1) Fourteen diatom species were isolated freshly from the water and mud samples 
which were taken from different environmental conditions, 2 Centricae (including 
Thalassiosira, Ditylum) and 12 Pennatae (including Achnanthes, Nitzschia, Pleurosigma, 
Hantzschia, Phaeodactylum, Cocconeis, Proschkinia, Navicula and Amphora). Among 
them, Proschkinia buluheimii, Navicula mollis, Navicula halophila and Proschkinia sp. 
could inhabit in the water with the salinity over 120‰. 
2) The biomass and total lipid content of twenty-one diatom species were investigated, 
including 14 freshly isolated species and 7 collected species which were from the Lab 
Diatom Collection. The lipid content of fifteen species exceeded 20% dry weight, and the 
top two species Achnanthes amoena and Proschkinia sp. were up to 40% dry weight, 















content, the output cost, Bacillaria paradoxa, N. molli, N. halophila and Phaeodactylum 
tricornutum were suitable for biofuel production. 
3) Bacillaria paradoxa was selected to investigate the kinetic accumulation of neutral 
lipids and the consumption of nutrients during the growth period. It was found that the 
lipid accumulation began at the growth stationary phase, and the essential nutrients (e.g., 
NO3-, PO43-, and SiO32-) consumption revealed significant negative correlations with the 
lipid accumulation. Among these three nutrients, silicate used fastest and the content 
decreased half at the second day during the exponential phase. Moreover, at the six day, the 
cells were grown in the Si-starvation culture, and they got into the stationary phase. 
4) Thalassiosira pseudonana was selected to investigate the growth condition and the 
lipid accumulation under different carbon dioxide concentrations. It was found that the 
adaptive phase was prolonged accompanied with the increased carbon dioxide 
concentration. Under the 5 % CO2, T. pseudonana grew fastest the studied concentrations, 
and at the six day when the cells harvested, the lipid content was highest, reaching to 31 % 
dry weight. 
5) The Nile red staining procedure was optimized, and the reliability of Nile red 
fluorescence intensity was discussed. The fluorescence intensity was measured after 10 
min of incubation in the dark at room temperature with the 1 μg/mL final Nile red 
concentration, than the Nile red-stained and unstained control cells were analyzed with a 
530 nm excitation wavelength and a 575 nm emission wavelength. 
 
 















第一章 前 言 




















































图 1.1 生物柴油生产过程中各部分消费的投入比重[6] 



































表 1.1 微藻与其他几种植物生物柴油生产力比较[4] 





L oil/ha year 
土地使用面积 
m2 year/kg biodiesel 
生物柴油产量 
kg biodiesel/ha year 
玉米（Zea mays L.） 44 172 66 152 
大麻（Cannabis sativa L.） 33 363 31 321 
大豆（Glycine max L.） 18 636 18 562 
麻风树（Jatropha curcas L.） 28 741 15 656 
亚麻荠（Camelina sativa L.） 42 915 12 809 
油菜（Brassica napus L.） 41 974 12 862 
向日葵（Helianthus annuus L.） 40 1070 11 946 
蓖麻（Ricinus communis） 48 1307 9 1156 
棕榈（Elaeis guineensis） 36 5366 2 4747 
微藻（低油脂含量） 30 58700 0.2 51927 
微藻（中油脂含量） 50 97800 0.1 86515 
微藻（高油脂含量） 70 136900 0.1 121104 
 
表 1.1 对比了几种常见的生物柴油原料的生产力。以总脂含量占干重 30%的藻种
为例，其每公顷生物柴油原料的年产量约是玉米的 342 倍；而较之产量最高的陆生植
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